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Abstract. The study aims to explore the interactions involving key “Quadruple 
helix” actors in the financial services sector in Bahrain. As the study has an ex-
ploratory purpose, a qualitative methodological approach was employed using 
the key principles of “Grounded Theory”. The initial findings show that the inter-
organizational knowledge transfer between the diverse stakeholders is often con-
sidered problematic. The interactions were mostly perceived as a double and a 
triple helix, while limited focus was given to quadruple helix interactions. More-
over, the networking dynamics revealed many examples of unidirectional inter-
actions and less of bidirectional interactions where all collaborating partners 
learn from each other. These interactions can offer valuable insights into power 
relations, as power differences emerge in exchange networks that are enormously 
in one direction. This study sheds light on the tensions and gaps associated with 
quadruple helix interactions. The study has implications for policy makers and 
practitioners by identifying the need to implement interventions to overcome the 
gaps and tensions that affect the willingness to engage in knowledge transfer. 
Keywords: The Quadruple Helix, Knowledge Transfer, Knowledge Bounda-
ries, Power, Intermediaries. 
1 Introduction 
The aim of this research is to explore the financial services sector context in Bahrain 
where multiple diverse quadruple helix stakeholders are interacting (Figure 1 below), 
understanding the processes of knowledge transfer and the roles undertaken in mediat-
ing power asymmetry. By maintaining effective links with pertinent stakeholders lo-
cally and internationally, the first actor in the quadruple helix is a Higher Education 
Institute (HEI). The institute was established to serve a second actor, the financial ser-
vices sector, as its main client. The institute is supported by a 1% levy imposed on 
Bahrain’s financial institutions, to develop programmes which mostly cater for the fi-
nancial services sector’s specific requirements.  
The institute maintains effective channels of communication with a third actor, the 
regulator, represented by the financial services regulator and the academic regulatory 
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bodies. The fourth actor is represented by public/civil society partners, who are limited 
to learners and government institutions.  
 
 
Fig. 1. The Quadruple Helix model. Adapted from [1]. 
2 Theoretical Framework 
The transfer of knowledge from university to industry was seen as a “conditioning fac-
tor in a country’s economic development” [2, p.72] . Yet, it was also seen as an issue 
with multifaceted implications, from an economic, political and cultural viewpoints [3].  
From the standpoint of problems that society faces and how knowledge can best address 
them [4], for knowledge transfer to be economically beneficial for the society, the focus 
from a single source for knowledge, suggesting a linear model of knowledge, has 
changed to a multiple source, multi-directional perspective [5]. The creation of collab-
orative environments involving multiple diverse stakeholders is seen essential [6]. 
 “Helix models” represent variant forms of collaboration that encourage the perspec-
tive of a knowledge society between the industry, university, government, civil society 
and the natural environment [7]. The “quadruple helix” coined by Carayannis & 
Campbell (2009) [8], adds a fourth helix; the “public”, to the “triple helix” of industry, 
university, and government. The quadruple helix recognises the growing role public 
and civil society play in regional innovation projects [9], [10], and is characterised by 
bottom-up sets of public insights and top-down policies [11], [12]. The quadruple helix 
therefore puts greater focus on consumer needs at various stages of knowledge produc-
tion, aggregating the demands into a final product or service [13]. One important reason 
for the inclusion of public is the changing competition situation of companies. Alterna-
tive strategies therefore must be sought, often involving a more direct involvement of 
the public [13]. 
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Quadruple helix interactions help informing power relations and power issues that 
generally revolve around the exercise of influence, action legitimation, and resource 
control [14]. These interorganizational interactions can offer valuable insights into 
power relations with boundaries separating the actors from another [15], [16]. 
Knowledge transfer between diverse stakeholders poses considerable tensions with the 
conflicting motivations, and with stakeholders upholding their sector-specific interests, 
incongruent goals and objectives [17], [18], [19]. Companies and universities, for ex-
ample, have always maintained their distinct identities and have not always been con-
sidered natural partners [20]. Both industry and academia operate in diverse ways giv-
ing rise to more tension and conflict [21], [22].  
Knowledge boundaries have often created barriers to the flow of knowledge [23]. 
As a result, coordination problems escalated from interpretive differences [24]. Collab-
orative exploration necessitates the joint crossing of syntactic, semantic and pragmatic 
boundaries [25], and requires a process by which common interests are negotiated [17]. 
An interesting gap is that Carlile’s framework of knowledge boundaries has rarely been 
applied to the analysis of inter-organizational knowledge flow across different helices 
[25].  
The need for spanning boundaries requires collaboration agents that create common-
ality and the ability to speak the same language, in the sense of terminology and dis-
course, [26] and who may also convene power to bring different institutional spheres 
together [27], [28]. However, little is known about the contribution made by these in-
termediaries to the transfer of knowledge, particularly in the context of a collaboration 
that involve various stakeholders [29], [30], [16].  
3 Research Design and Methods 
The methodological process, depicted in Figure 2 below, starts with data collection fol-
lowed by the constant comparative method that consists of three stages representing the 
essential elements of the “Glaserian” grounded theory methodology: (1) open coding, 
(2) selective coding, and lastly (3) theoretical coding [31]. The final stage in the process 
is writing the theory, where the theoretical outline or the conceptual framework is de-
veloped.  
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Fig. 2. Grounded Theory methodological process. 
 
It is important to note that the usage of the coding stages to analyze data are not intended 
to be distinct and linear but involve several iterative cycles [32].  
Semi-structured interviews were conducted with participants representing academia, 
the regulator and industry. An interview guide with flexible list of questions that varied 
with the flow of the interview was used. The interviews concentrated on four areas. The 
first focused on participant’s professional background, their main role, and the main 
tasks associated with their role. The second area focused on the network dimensions, 
exploring the quadruple helix context and dynamics, key actors and the forms of 
knowledge transferred. The third area focused on the impact of knowledge boundaries; 
sector-specific interests, on the knowledge transfer process. The last and fourth area 
focused on how power flows between the different actors.  
Data from interviews were collected, transcribed and accumulated looking for pat-
terns to form categories of similar phenomena. The process of open coding began with 
identifying first level codes using line-by-line analysis [31]. Incidents were coded “into 
as many categories of analysis as possible, as categories emerge or as data emerge that 
fit an existing category” [33, p.105]. Constant comparison was then employed, where 
properties emerged and started to integrate [33]. Selective coding started by delimiting 
the core categories. Core categories are described as being central, relating to the ma-
jority of other categories [31]. Theoretical coding is the stage where relationships be-
tween the categories are established, resulting in two main properties - tensions & gaps 
in Quadruple helix interactions.  
The last stage is where theoretical integration starts with “relating the theory to other 
theories in the same or similar fields” [2, p.12]. It is at this step where decisions are 
made on the direction and depth of theory under development, as well as the categories 
that need further investigation [33]. It is essential to see how the emergent theory relates 
to the existing literature, how it makes a contribution by extending prior knowledge [3], 
or else contradicts the existing literature as this may suggest new avenues for future 
research [3]. Similarities and connections will then be integrated to form a pattern and 
develop a conceptual framework [31]. 
 
4 Initial Findings and Discussion 
The main sources of tension in the Quadruple helix were related to interaction and com-
munication challenges, conflicts of interest, and power imbalances. Gaps emerged in 
terms of limited interactions involving all four helix actors; public/civil society in spe-
cific. Additionally, there were limited intermediation roles that exercised convening 
power to bring the institutional spheres together. 
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4.1 Tensions in Quadruple Helix interactions 
Interaction/Communication Challenges. Questions regarding the inter-organiza-
tional knowledge transfer dynamics and associations revealed many examples on uni-
directional/unilateral transfers and very few bi-lateral relationships. Participants de-
scribed how limited and focused these unidirectional interactions are and how needs 
are generally initiated by one actor. Moreover, bringing the different stakeholders to-
gether to meet and share solid feedback was seen as problematic. The participants de-
scribed other issues such as a lack of the technical knowledge required for fully com-
prehending stakeholder requirements. This may be considered another instance of mis-
communication and misinformation.   
Conflicting Interests. Sources of tension were mostly attributed to the incongruent 
goals, priorities, foci and objectives of the different stakeholders. These often further 
impeded their willingness to engage in joint development of knowledge. As the tension 
remained, stakeholders suggested engaging in more dialogic practices and meaningful 
interactions by aligning aims, objectives and interests. Participants believed that mak-
ing offerings more relevant to the stakeholders’ requirements and articulating their 
needs with visible changes would tackles these issues more effectively. Moreover, de-
veloping a trusting relationship was considered essential, in terms of knowledge input 
opportunities and common incentives. Developing a trusting atmosphere was therefore 
crucial for successful knowledge sharing and maintaining frequent interactions between 
the diverse groups.  
Power Imbalance. The quadruple helix interactions helped informing on power re-
lations and power asymmetry. Power issues were often more pronounced when consid-
ering inter-organizational knowledge transfer. In this study, asymmetries between the 
stakeholders, helped magnifying the regulators’ power. These power imbalances have 
also emerged in the directional knowledge flow between the regulators and the other 
stakeholders. Academic regulators were found to have a predominant influence. The 
industry, however, had a marked impact on the knowledge sharing process as the HEI 
appeared to be heavily reliant and strongly dependent on the industry for expertise and 
experience. Distrust was seen to inhibit collaboration, as partners faced difficulty agree-
ing on a shared purpose and aligning objectives, especially with the increasing number 
of stakeholders. The creation of a trustful atmosphere was seen as a challenging exer-
cise and one of the possible elements that can result in inequalities and power imbal-
ances. 
4.2 Gaps in Quadruple Helix Interactions 
Limited Public Integration. Most of the interactions identified represented a dou-
ble helix - academia-industry, academia-regulator, and a triple helix - academia-indus-
try-regulator. Limited focus was given to quadruple helix interactions - academia-in-
dustry-regulator-society, specifically because consideration was given to the feedback 
from the public and the civil society, compared to the emphasis placed on seeking feed-
back from industry (i.e., the financial services sector). Public involvement was limited 
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to learners and government entities. In general, stakeholders were considered as less 
active in involving other civil society members. 
 
The Overlooked Role of Intermediaries. Knowledge boundaries tended to aggra-
vate coordination problems due to the different assumptions developed from interpre-
tive differences. In the context of this study, the stakeholders do not recruit third parties, 
such as formal intermediary organizations, to undertake intermediary roles. They un-
dertake these tasks themselves informally through their partners, business development 
teams, training managers, task force, faculty and learners. This is a consequence of the 
long-term alliances with the different stakeholders which can also eliminate barriers in 
communication. Several of the respondents thought recruiting third party intermediar-
ies who could act as translators, would be a useful practice, as many of them lack the 
technical knowledge required for fully comprehending stakeholder requirements.  
5 Conclusion 
This paper contributes to previous research on knowledge transfer in helix models of 
collaboration by addressing two relatively under explored areas: i) the sources for 
knowledge boundaries that arise in these contexts and ii) the role of intermediaries in 
negotiating and in bridging these boundaries. 
Most of the interactions identified in the preliminary phase of this study represented 
a double helix setting or a triple helix, while limited focus was given to quadruple helix 
interactions such as academia-industry-regulator-society. This could be attributed to the 
lack of consolidated processes allowing the involvement of public/civil society.  
Sources of tension in the case study were mostly attributed to the incongruent goals, 
priorities, foci and objectives of the different stakeholders. These factors tended to im-
pede their willingness to engage in joint development of knowledge. The creation of a 
trustful atmosphere was seen as a challenging exercise and one of the possible elements 
of power imbalances. 
Knowledge boundaries were seen to cause coordination problems with the different 
assumptions developed from interpretive differences. To overcome such differences, 
stakeholders have informally undertaken intermediary roles, believing that their long-
term alliances have helped reducing the boundaries between the institutional spheres 
and consequently the need for formal intermediaries. 
Further research should explore the efforts of building public involvement and the 
role played by intermediaries to balance power relationships and aid knowledge trans-
fer. 
6 References  
1.  Schütz F, Heidingsfelder ML, Schraudner M. Co-shaping the Future in 
Quadruple Helix Innovation Systems: Uncovering Public Preferences toward 
Participatory Research and Innovation. She Ji J Des Econ Innov.5(2):128–46 
(2019).  
7 
2.  Villarreal O, Calvo N. From the Triple Helix model to the Global Open 
Innovation model: A case study based on international cooperation for 
innovation in Dominican Republic.1;35:71-92. J Eng Technol Manag. 35:71–
92 (2015). 
3.  Villani E, Rasmussen E, Grimaldi R. How intermediary organizations facilitate 
university–industry technology transfer: A proximity approach. Technol 
Forecast Soc Change.114:86–102 (2017).  
4.  Etzkowitz H, Klofsten M. The innovating region: Toward a theory of 
knowledge-based regional development. R D Manag.35(3):243–55 (2005). 
5.  Etzkowitz H. The Triple Helix: University–Industry–Government Innovation 
in Action. Vol. 42, Engineering.164 p. (2008). 
6.  Bryson JM, Crosby BC SM. The design and implementation of Cross‐Sector 
collaborations: Propositions from the literature. Public Adm Rev.(66):44–55 
(2006).  
7.  Carayannis EG, Campbell DFJ, Rehman SS. Mode 3 knowledge production: 
systems and systems theory, clusters and networks. J Innov Entrep.5(1):17 
(2016). 
8.  Carayannis EG, Campbell DFJ. “Mode 3” and “Quadruple Helix”: toward a 
21st century fractal innovation ecosystem. Int J Technol Manag.46(3/4):201 
(2009). 
9.  Carayannis EG, Campbell DFJ. Open innovation diplomacy and a 21st century 
fractal research, education and innovation (FREIE) ecosystem: building on the 
quadruple and quintuple helix innovation concepts and the “mode 3” 
knowledge production system. J Knowl Econ.2(3):327–72 (2011).  
10.  Lindberg M, Lindgren M, Packendorff J. Quadruple Helix as a Way to Bridge 
the Gender Gap in Entrepreneurship : The Case of an Innovation System 
Project in the Baltic Sea Region. J Knowl Econ.5(1):94–113 (2014).  
11.  Campanella F, Della Peruta MR, Bresciani S, Dezi L. Quadruple Helix and 
firms’ performance: an empirical verification in Europe. J Technol 
Transf.42(2):267–84 (2017). 
12.  Leydesdorff L. The Triple Helix, Quadruple Helix, ..., and an N-Tuple of 
Helices: Explanatory Models for Analyzing the Knowledge-Based Economy? 
J Knowl Econ.3(1):25–35 (2012).  
13.  Afonso O, Monteiro S, Thompson M. A growth model for the quadruple helix. 
J Bus Econ Manag.13(5):849–65 (2012).  
14.  Brown JS, Duguid P. Knowledge and Organization: A Social-Practice 
Perspective. Organ Sci.12(2):198–213 (2001).  
15.  Easterby-Smith M, Lyles MA. In praise of organizational forgetting. J Manag 
Inq.20(3):311–6 (2011).  
16.  Rosenlund J, Rosell E, Hogland W. Overcoming the triple helix boundaries in 
an environmental research collaboration. Sci Public Policy.44(2):153–62 
(2017).  
17.  Kotlarsky J, van den Hooff B, Houtman L. Are We on the Same Page? 
Knowledge Boundaries and Transactive Memory System Development in 
Cross-Functional Teams. Communic Res.42(3):319–44 (2015).  
8 
18.  Govind M, Küttim M. International Knowledge Transfer from University to 
Industry: A Systematic Literature Review. Res Econ Bus Cent East Eur.8(2):5–
25 (2016).  
19.  Miller K, Mcadam R, Mcadam M. A systematic literature review of university 
technology transfer from a quadruple helix perspective : toward a research 
agenda.1–18 (2016). 
20.  Lambert R. Lambert Review of Business-University Collaboration. Vol. 1, 
Innovation.93 p.(2003).  
21.  Larsen MT. The implications of academic enterprise for public science: An 
overview of the empirical evidence. Res Policy.40(1):6–19 (2011).  
22.  Paéz-Avilés C, Juanola-Feliu E, Bogachan-Tahirbegi I, Mir M, González-
Piñero M, Samitier J. Innovation and technology transfer of medical devices 
fostered by cross-disciplinary communities of practitioners. Int J Innov 
Manag.19(6) (2015).  
23.  Arnkil R, Järvensivu A, Koski P, Piirainen T. Exploring Quadruple Helix: 
Outlining user-oriented innovation models. Tampere: The CLIQ.131 p.(2010).  
24.  Kellogg KC, Orlikowski WJ, Yates J. Life in the Trading Zone: Structuring 
Coordination Across Boundaries in Postbureaucratic Organizations. Organ 
Sci.17(1):22–44 (2006).  
25.  Hong JFL, Snell RS, Easterby-Smith M. Knowledge flow and boundary 
crossing at the periphery of a MNC. Int Bus Rev.18(6):539–54 (2009).  
26.  Carlile PR. Transferring, Translating, and Transforming: An Integrative 
Framework for Managing Knowledge Across Boundaries. Organ 
Sci.15(5):555–68 (2004).  
27.  Cummings JL, Teng BS. Transferring R & D knowledge: The key factors 
affecting knowledge transfer success. J Eng Technol Manag - JET-M.20(1-
2.):39–68 (2003).  
28.  Muchmore S, Ragsdell G, Walsh K. A to-pography of knowledge transfer and 
low carbon innovation. In: InIN: 16th European Conference on Knowledge 
Management. University of Udine, Italy: Academic Conferences and 
Publishing International Limited cс The Authors.p. 953–60 (2015).  
29.  Gagnon S, Mailhot C, Ziam S. The role and contribution of an intermediary 
organisation in the implementation of an interactive knowledge transfer model. 
Evid Policy.15(1):7–29 (2019). 
30.  Kodama T. The role of intermediation and absorptive capacity in facilitating 
university-industry linkages-An empirical study of TAMA in Japan. Res 
Policy.37(8):1224–40 (2008). 
31.  Glaser BG, Holton J. Remodeling grounded theory. InForum Qual 
Sozialforschung/Forum Qual Soc Res.5(2) (2004). 
32.  Heath H, Cowley S. Developing a grounded theory approach: a comparison of 
Glaser and Strauss. Int J Nurs Stud.41:141–50 (2004).  
33.  Glaser BG, Strauss AL. The Discovery of Grounded Theory: Strategies for 
Qualitative Research. Vol. 1, Observations.271 p.(1967).  
 
